Samples were analysed by GC-FID using a Hewlett Packard HP 6890 GC System gas chromatograph fitted with a Rxi-5HT inferno column with dimensions of 30 m x 0.25 mm x 0.25 µm and a helium mobile phase with a flow of 104.1 mLmin -1 . Injector temperature, pressure and split ratio were set at 300 o C, 20.2 psi and 50:1 respectively. The initial oven temperature was 50 o C with a ramp rate of 30 o C / min until 300 o C was reached and then held for 5 minutes. The FID was set at 340 o C.
Synthesis of Cyrene Aldol Condensation Product
: Structure of the self-condensation product of Cyrene Cyrene (10 mL, 97.6 mMol), K 3 PO 4 (1.0 g, 4.87 mMol) and ethanol (5.0 mL) were added to a 50 mL round bottom flask which was charged with a magnetic stirrer bar and fitted with a reflux condenser. The reaction mixture was heated to 120 • C and stirred (550 rpm) for 40 minutes. After this time, the reaction mixture had become a white/brown solid. The solid was washed out of the flask with water and isolated by vacuum filtration and further washed with water then methanol and dried in vacuo to yield a white powder (9.51 g, 81.3 %). The product was then recrystallized in hot acetonitrile to give large white crystals which were isolated by vacuum filtration and washed with cold acetonitrile (7.55 g, 64.5 %). 75, 151.00, 123.25, 101.50, 97.25, 72.50, 68.75, 34.00, 28.75, 20.25 ; GC-MS, gmol -1 : Calculated for C 12 H 14 O 5 -238.24 Observed -238.0834 
Synthesis of Crossed Aldol Condensation Products (General Procedure)
Aldehyde (24.40 mMol), Cyrene (2.50 mL, 24.40 mMol), ethanol (2 mL) and K 3 PO 4 (0.25 g, 1.22 mMol) were added to a 25 mL round bottom flask which was charged with a magnetic stirrer bar and fitted with a reflux condenser. The reaction mixture was then heated to 120 • C and stirred (550 rpm) for 18 hrs.
For all the following products except LMHTranscinnamaldehyde, LMH4NO and LMH4-Fl, the general procedure above was followed and the individual work ups are stated as follows. Experimental data has been provided and where possible crystal structures have been obtained. Figure S3 : Structure 1 (Table S1) After this time, the reaction was cooled to room temperature and the ethanol removed in vacuo to yield a sticky orange oil. Hot ethanol (c.a. 10 mL) was added and the resulting mixture added to a glass vial and left to cool to room temperature. From this, square orange plates crystallised which were isolated by vacuum filtration and washed with cold water and ethanol (0.0976 g, 1.8 %). These crystals proved suitable for XRD -see below.
ν max / cm Table S1 ( (Table S1) After this time, the reaction was cooled to room temperature and the ethanol removed in vacuo to give a sticky yellow oil. Hot ethanol (c.a. 10 mL) was added and the resulting mixture added to a glass vial and left to cool to room temperature. From this, fluffy white needles crystallised which were isolated by vacuum filtration and washed with cold water and ethanol (1.88 g, 30.8 %). A small amount was then recrystallised in hot ethanol to give needles suitable for XRD -see below. 150.40, 128.78, 127.74, 125.97, 123.62, 121.68, 119.95, 116.74, 101.45, 73.50, 67.64, 34.53 Table S1 ( (Table S1) After this time, the reaction was cooled to room temperature and the mixture turned to a black solid. To this was added hot acetonitrile from which yellow needles crystallised when left to cool. These were then isolated by vacuum filtration and washed with cold acetonitrile and water and dried in vacuo to give yellow needles which were suitable for XRD (4.19 g, 77.3 %) -see below.. Table S1 ( (Table S1 )
Synthesis of Entry 2 -

Synthesis of Entry 5 -
ν max / cm
Synthesis of Entry 6 (and 20) -
To a high pressure reactor was added trans-cinnamaldehyde (3.07 mL, 24.40 mMol), Cyrene (2.50 mL, 24.40 mMol), K 3 PO 4 (0.25 g, 1.22 mMol) and ethanol (2 mL). A magnetic stirrer bar was added and the reactor was heated to 120 • C with stirring (550 rpm) for 18 hours. After this time, the reaction was cooled to room temperature. The yellow reaction mixture was filtered by vacuum filtration and washed with cold ethanol and water and dried in vacuo to give a yellow powder (2.79 g, 47.2%). A small amount was crystallised in hot ethanol to give yellow plates for XRD -see below. 34, 143.01, 139.69, 136.21, 129.63, 129.05, 127.56, 126.91, 122.29, 100.93, 72.60, 68.85, 32.09 ; GC-MS, gmol -1 : Calculated for C 15 H 14 O 3 -242.27, observed -242.0933. Table S1 ( (Table S1) After this time, the reaction was cooled to room temperature and the ethanol removed in vacuo to give a red sticky oil. To this was added hot acetonitrile from which off white powder precipitated. This was then isolated by vacuum filtration and washed with cold water and acetonitrile and dried in vacuo to give a white powder (2.30 g, 40.9 %). A small amount was then crystallised in hot ethanol to give needles for XRD -see below.. Figure S10: Structure 8 (Table S1) 4-Nitrobenzaldehyde (1.52 g, 10.00 mMol), Cyrene (1.03 mL, 10.00 mMol), K 3 PO 4 (0.10 g, 0.50 mMol) and ethanol (1.00 mL) were added to a 25 mL round bottom flask charged with a magnetic stirrer bar and fitted with a reflux condenser and heated to 120 • C with stirring (550 rpm) for 20 mins. After this time, the reaction mixture had become a brown solid which was washed out of the flask with ethanol and isolated by vacuum filtration and washed with further ethanol and water and dried in vacuo. This gave a brown powder (2.49 g, 95.4 %). A small amount was then crystallised in hot toluene for XRD -see below.
Synthesis of Entry 7 -
ν max / cm Figure S11: Structure 9 (Table S1) After this time, the reaction was left to cool to room temperature and the sticky mixture became a black solid. This was solubilised in hot ethanol and filtered which isolated hard brown clumps of solid which were washed with ethanol and water and dried in vacuo (2.79 g, 43.8 %). Table S1 ( (Table S1) 4-fluoro benzaldehyde (1.58 g, 12.73 mMol), Cyrene (1.30 mL, 12.73 mMol), ethanol (1.00 mL) and K 3 PO 4 (0.13 g, 0.64 mMol) were added to a 25 mL round bottom flask which was charged with a magnetic stirrer bar and fitted with a reflux condenser. The reaction mixture was then heated to 120 • C and stirred (550 rpm) for 18 hrs. After this time, the reaction was cooled to room temperature and the ethanol removed in vacuo to give a sticky orange oil. This was then dissolved in hot methanol and placed in the freezer overnight. From this crystallised white fluffy needles which were isolated by vacuum filtration and washed with ice cold methanol and dried in vacuo (0.94 g, 31.54 %). Attempts to grow crystals suitable for XRD were unsuccessful. (Table S1) After this time, the reaction was cooled to room temperature and the ethanol removed in vacuo to give an orange sticky oil. This was solubilised in hot methanol and filtered to isolate a white powder which was washed with methanol and dried in vacuo (0.7312 g, 13.80 %). (Table S1) After this time, the reaction was cooled to room temperature and the ethanol removed in vacuo to give a red sticky oil. This was solubilised in hot methanol and placed in the freezer overnight. This was then filtered to isolate an orange powder which was washed with cold methanol and dried in vacuo (0.1438 g, 2.71 %). Table S1 ( (Table S1) After this time, the reaction was cooled to room temperature and the ethanol removed in vacuo to give a dark orange sticky oil. This was solubilised in hot methanol and placed in the freezer overnight. This was then filtered to isolate a brown powder which was washed with cold methanol and dried in vacuo (0.6913 g, 13.04 %). (Table S1) X-Ray Crystal data (10) b/Å 9.04172 (9) c/Å 15.58673 ( Index ranges -11 ≤ h ≤ 9, -11 ≤ k ≤ 11, -13 ≤ l ≤ 13
Synthesis of Entry 11 -
Synthesis of Entry 16 -
Reflections collected 9461
Independent reflections 2Θ range for data collection/° 11.308 to 134.044 Index ranges
Reflections collected 8921 Figure S26 : X-ray crystal structure for Structure 6. 
